FIG. 1A 



ctcgctcctctcctacttggataactgtggtaattctagagctaatacatgccgacgggc 60 
gctgacccccttcgcgggggggatgcgtgcatt tat cagatcaagaccaacccggt cage 12 0 
ccctctccggccccggccggggggcgggcgccggcggctttggtgactctagataacctc 180 
gggccgatcgcacgccccccgtggcggcgacgacccattcgaacgtctgccctatcaact 24 0 
ttcgatggtagtcgccgtgcctaccatggtgaccacgggtgacggggaatcagggttcga 3 00 
ttccggagagggagcctgagaaacggctaccacatccaaggaaggcagcaggcgcgcaaa 3 60 
ttacccactcccggaggtggcggcggcgccatcttggcgaaggggggatcaggaagtgcg 420 
gaccgcggcggcggcggcggcggcggcggcggcggagcccggagcgcaggccggaggctc 480 
ccggcccgccggccccggagcggagcggagcggaggatgcagcagccgcagccgcagggg 54 0 
cagcagcagccggggccggggcagcagctggggggccagggggcggcgccgggggccggg 600 
ggcggcccaggggggggcccggggccggggccctgcctgaggcgagagctgaagctgctc 660 
gagtccatcttccaccgcggccacgagcgcttccgcattgccagcgcctgcctggacgag 720 
ctgagctgcgagttcctgctggctggggccggaggggccggggcgggggccgcgcccgga 780 
ccgcatctccccccacgggggtcggtgcctggggatcctgtccgcatccactgcaacatc 84 0 
acggagtcataccctgctgtgccccccatctggtcggtggagtctgatgaccctaacttg 900 
gctgctgtcttggagaggctggtggacataaagaaagggaatactctgctattgcagcat 96 0 
ctgaagaggatcatctccgacctgtgtaaactctataacctccctcagcatccagatgtg 102 0 
gagatgctggatcaacccttgccagcagagcagtgcacacaggaagacgtgtcttcagaa 10 8 0 
gatgaagatgaggagatgcctgaggacacagaagacttagatcactatgaaatgaaagag 114 0 
gaagagccagctgagggcaagaaatctgaagatgatggcattggaaaagaaaacttggcc 12 0 0 
atcctagagaaaattaaaaagaaccagaggcaagattacttaaatggtgcagtgtctggc 1260 
tcggtgcaggccactgaccggctgatgaaggagctcagggatatataccgatcacagagt 132 0 
ttcaaaggcggaaactatgcagtcgaactcgtgaatgacagtctgtatgattggaatgtc 13 8 0 
aaactcctcaaagttgaccaggacagcgctttgcacaacgatctccagatcctcaaagag 144 0 



* # 

FIG. 1B 

aaagaaggagccgacttcattctacttaacttttcctttaaagataactttccctttgac 1500 

ccaccatttgtcagggttgtgtctccagtcctctctggagggtatgttctgggcggaggg 1560 

gccatctgcatggaacttctcaccaaacagggctggagcagtgcctactccatagagtca 162 0 

gtgatcatgcagatcagtgccacactggtgaaggggaaagcacgagtgcagtttggagcc 1680 

aacaaatctcaatacagtctgacaagagcacagcagtcctacaagtccttggtgcagatc 174 0 

cacgaaaaaaacggctggtacacacccccaaaagaagacggctaaccctggagtatcacc 1800 

cttcctccctccccaggcaccactggaccaattacctttgaatgctgtatttggatctca 1860 

cgctgcctctgtggttccctccctcatttttcctggacgtgatagctctgcctattgcag 192 0 

gacaatgatggctattctaaacgctaaggaaaaaaaacaaacacagaactgtttcaagta 1980 

ctcaagactgacttacagaccaaccaaccaccttgctggaacccttgctagcaggcattc 2 04 0 

ttataaaagaaactttcgagcctccttatattgctggaaactcagctgtgctccagacta 2100 

gagcctccttacctatgctatggatttttaatttattttctcttatttcatgtacactgc 216 0 

tttttttggttacagtgtatgatggatgtgtatgaaaaaaatgtatctttgggaaaacaa 222 0 

ttacagtttgttaatttgaaaaaaaaaaaaaaaa 22 80 
(SEQIDNO:1) 
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CTCGCTCCTCTCCTACTTGGATAACTGTGGTAATTCTAGAGCTAATACATGCCGACGGGC 
GCTGACCCCCTTCGCGGGGGGGATGCGTGCATTTATCAGATCAAGACCAACCCGGTCAGC 
CCCTCTCCGGCCCCGGCCGGGGGGCGGGCGCCGGCGGCTTTGGTGACTCTAGATAACCTC 
GGGCCGATCGCACGCCCCCCGTGGCGGCGACGACCCATTCGAACGTCTGCCCTATCAACT 
TTCGATGGTAGTCGCCGTGCCTACCATGGTGACCACGGGTGACGGGGAATCAGGGTTCGA 
TTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAA 
TTACCCACTCCCGGAGGTGGCGGCGGCGCCATCTTGGCGAAGGGGGGATCAGGAAGTGCG 
GACCGCGGCGGCGGCGGCGGCGGCGGCGGCGGCGGAGCCCGGAGCGCAGGCCGGAGGCTC 
CCGGCCCGCCGGCCCCGGAGCGGAGCGGAGCGGAGGATGCAGCAGCCGCAGCCGCAGGGG 

MQQPQPQG 
CAGCAGCAGCCGGGGCCGGGGCAGCAGCTGGGGGGCCAGGGGGCGGCGCCGGGGGCCGGG 
QQQPGPGQQLGGQGAAPGAG 
GGCGGCCCAGGGGGGGGCCCGGGGCCGGGGCCCTGCCTGAGGCGAGAGCTGAAGCTGCTC 
GGPGGGPGPGPCLRRELKLL 
GAGTCCATCTTCCACCGCGGCCACGAGCGCTTCCGCATTGCCAGCGCCTGCCTGGACGAG 
ES I FHRGHERFRIASACLDE 
CTGAGCTGCGAGTTCCTGCTGGCTGGGGCCGGAGGGGCCGGGGCGGGGGCCGCGCCCGGA 
LSCEFLLAGAGGAGAGAAPG 
CCGCATCTCCCCCCACGGGGGTCGGTGCCTGGGGATCCTGTCCGCATCCACTGCAACATC 
PHLPPRGSVPGDPVRIHCNI 
ACGGAGTCATACCCTGCTGTGCCCCCCATCTGGTCGGTGGAGTCTGATGACCCTAACTTG 
TESYPAVPPIWSVESDDPNL 
GCTGCTGTCTTGGAGAGGCTGGTGGACATAAAGAAAGGGAATACTCTGCTATTGCAGCAT 
AAVLERLVD I KKGNTLLLQH 
CTGAAGAGGATCATCTCCGACCTGTGTAAACTCTATAACCTCCCTCAGCATCCAGATGTG 
LKRI I SDLCKLYNLPQHPDV 
GAGATGCTGGATCAACCCTTGCCAGCAGAGCAGTGCACACAGGAAGACGTGTCTTCAGAA 
EMLDQPLPAEQCTQEDVSSE 
GATGAAGATGAGGAGATGCCTGAGGACACAGAAGACTTAGATCACTATGAAATGAAAGAG 
DEDEEMPEDTEDLDHYEMKE 
GAAGAGCCAGCTGAGGGCAAGAAATCTGAAGATGATGGCATTGGAAAAGAAAACTTGGCC 
EEPAEGKKSEDDGIGKENLA 
ATCCTAGAGAAAATTAAAAAGAACCAGAGGCAAGATTACTTAAATGGTGCAGTGTCTGGC 
I LEKI KKNQRQDYLNGAVSG 
TCGGTGCAGGCCACTGACCGGCTGATGAAGGAGCTCAGGGATATATACCGATCACAGAGT 
SVQATDRLMKELRDIYRSQS 
TTCAAAGGCGGAAACTATGCAGTCGAACTCGTGAATGACAGTCTGTATGATTGGAATGTC 
FKGGNYAVELVNDSLYDWNV 
AAACTCCTCAAAGTTGACCAGGACAGCGCTTTGCACAACGATCTCCAGATCCTCAAAGAG 
KLLKVDQDSALHNDLQ I LKE 
AAAGAAGGAGCCGACTTCATTCTACTTAACTTTTCCTTTAAAGATAACTTTCCCTTTGAC 
KEGAD FILLNFSFKDNFPFD 
CCACCATTTGTCAGGGTTGTGTCTCCAGTCCTCTCTGGAGGGTATGTTCTGGGCGGAGGG 
PPFVRVVSPVLSGGY.VLGGG 
GCCATCTGCATGGAACTTCTCACCAAACAGGGCTGGAGCAGTGCCTACTCCATAGAGTCA 
AICMELLTKQGWSSAYSIES 
GTGATCATGCAGATCAGTGCCACACTGGTGAAGGGGAAAGCACGAGTGCAGTTTGGAGCC 
V I M Q I S ATLVKGKARVQFGA 
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AACAAATCTCAATACAGTCTGACAAGAGCACAGCAGTCCTACAAGTCCTTGGTGCAGATC 
NKSQYSLTRAQQSYKSLVQI 
CACGAAAAAAACGGCTGGTACACACCCCCAAAAGAAGACGGCTAACCCTGGAGTATCACC 
HEKNGWYTPPKEDG* 

CTTCCTCCCTCCCCAGGCACCACTGGACCAATTACCTTTGAATGCTGTATTTGGATCTCA 
CGCTGCCTCTGTGGTTCCCTCCCTCATTTTTCCTGGACGTGATAGCTCTGCCTATTGCAG 
GAC^^TGATGGCTATTCT/^AACGCTAAGGAAAAAAAACAAACACAGAACTGTTTCAAGTA 
CTCAAGACTGACTTACAGACCAACCAACCACCTTGCTGGAACCCTTGCTAGCAGGCATTC 
TTATAAAAGAAACTTTCGAGCCTCCTTATATTGCTGGAAACTCAGCTGTGCTCCAGACTA 
GAGCCTCCTTACCTATGCTATGGATTTTTAATTTATTTTCTCTTATTTCATGTACACTGC 
TTTTTTTGGTTACAGTGTATGATGGATGTGTATGAAAAAAATGTATCTTTGGGAAAACAA 
TTACAGTTTGTTAATTTGAAAAAAAAAAAAAAAA 
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DG 
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(SEQ ID NO:2) 
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RATLld6 BLAST results/alignment w/ Drosophila protein 



>GCGPROT: 04 6 06 8 EG:25E8.2 PROTEIN . 
Length = 3 94 

Score = 369 bits (936) , Expect = e-101 
Identities = 194/403 (48%) , Positives = 



265/403 (65%) , Gaps = 51/403 (12%) 



Query: 41 LRRELKLLESIFHRGHERFRIASACLDELSCEFLLAGAGGAGAGAAPGPHLPPRGSVPGD 100 

L++E+K LE IF + HERF+I + + +DEL C F+ G 

Sbjct: 7 LKQEIKTLEKIFPKNHERFQILNSSVDELLCRFI DKNGK 45 

Query: 101 PVRIHCNITESYPAVPPIWSVESDDPNLAAVLERLVDIKKGNTLLLQHLKRI ISDLCKLY 160 

IH NITE+YP+ PP+W ES++ + + + + L + ++++++ +LC+L+ 

Sbjct : 46 R YD I HAN I TET Y P S S P P VWFAE S E ETS VTNAVQ I L SNTNGRDNHV I NQVG I LLRE L CRLH 105 



Query: 161 NLPQHPDVEMLDQPLPAEQCTQEDVSSEDE DEEMPEDTEDLDHYEM 2 06 

N+P PD++ L PL + + E +EE D E+++ 

MSbjct: 106 NVPLPPDIDNLALPLQTPPPSASPLRCEQRPGGGGAGGGGGPHGNEETDSDQEEIEDPIG 165 

Q 

QQuery: 207 KEEEPAEGKK SEDDGIGKENLAILEKIKKNQRQDYLNGAVSGSVQATD 254 

Q + E + + EG + S+ D + E+LA LEK++++QRQDYL G+VSGSVQATD 

ySsbjct: 166 ESEQESEGDEDLPLEMDDVRSTSKKDDMEVEHLATLEKLRQSQRQDYLKGSVSGSVQATD 225 

in 

QQuery: 255 RLMKELRDIYRSQSFKGGNYAVELWDSLYDWNVKljLKVDQDSALHNDLQILKEKEGADF 314 
"J" RLMKELRD I YRS + FK Y++ELVN+S+Y+WN++L VD DS LH+DLQ+LKEKEG D 

^Sbjct: 226 RLMKELRDIYRSDAFKKNMYSIELVNESIYEWNIRLKSVDPDSPLHSDLQMLKEKEGKDS 285 

3 

N-'Query: 315 ILLNFSFKDNFPFDPPFVRWSPVLSGGYVLGGGAICMELLTKQGWSSAYSIESVIMQIS 374 
p ILLN FK+ +PF+PPFVRW P++SGGYVL GGAICMELLTKQGWSSAY++E+VIMQI+ 

fySbjct: 286 ILLNILFKETYPFEPPFVRWHPI ISGGYVLIGGAICMELLTKQGWSSAYTVEAVIMQIA 345 

gQuery: 375 ATLVKGKARVQFGANKS QYSLTRAQQSYKSLVQIHEKNG 413 

sT ATLVKGKAR+QFGA K+ QYSL RAQQS+KSLVQIHEKNG 

^Sbjct: 346 ATLVKGKARI QFGATKALTQGQ YS LARAQQS FKSLVQI HEKNG 388 
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RATLldS BLAST results/alignment w/ C. elegans protein 

>GCGPROT:Q93 571 F25H2.8 PROTEIN. 
Length = 4 71 

Score = 317 bits (805) , Expect = 6e-86 

Identities = 178/397 (44%), Positives = 247/397 (61%), Gaps = 49/397 (12%) 

Query: 41 LRRELKLLESIFHRGHERFRIASACLDELSCEFLLAGAGGAGAGAAPGPHLPPRGSVPGD 100 

L+ ++++LE + F + H RF+I SA +DELS + F+ A G 
Sbjct: 7 LKED I QVLEKLFPKNHNRFQ I LSAS VDELSMKF INAENKG 46 

Query: 101 PVRIHCNITESYPAVPPIWSVESDD- PNLAAVLERLVDIKKGNTLLLQHLKRI ISDLCKL 159 

+ + NI E+YP PPIW ESDD P + L+RL + + + +T +L + R++SDLC 
Sbjct : 4 7 - I I VTANIQENYPRQPPIWFSESDDVPVIGMSLQRLTETEE - STNILHQVHRLVSDLCSF 104 

Query: 160 YNL PQHPDVE MLDQPLPAEQCTQEDVSSEDEDEEMPEDTE 199 

YNL P D + + + P+ + +V +DE + EE ED + 

Sbjct: 105 YNLQMPCELPQIAPPVRDDIDEGRGSDISDTTSEPIDDDMAGDGEVDDDDEEEEDDEDAD 164 

C'Query: 200 -DLDHYEMKEEEPAEGKKSEDDGIGKENLAILEKIKKNQRQDYLNGAVSGSVQATDRLMK 258 
Q D+ + EM EE + P D G+ KE L +L+K+ K RQ +L+G V GS+ ATDRLMK 

□Sbjct: 165 GDIEIVEMAEEDPTS QHDVGVSKEGLDMLDKVSKINRQQHLDGKVQGSITATDRLMK 221 

m 

tjlQuery: 259 ELRDIYRSQSFKGGNYAVELWD-SLYDWNVKLLKVX)QDSALHNDLQILKEKEGADFILL 317 

jj E+RDI+RS+ FK G Y EL + +LY W + KL KVD+DS L D++ LK+ D +L 

~g Sbjct: 222 EIRDIHRSEHFKNGIYTFELEKEENLYQWWIKLHKVDEDSPLFEDMKKLKKDHNQDHLLF 281 

* Query: 318 NFSFKDNFPFDPPFVRWSPVLSGGYVLGGGAICMELLTKQGWSSAYSIESVIMQISATL 377 

rf + F+F + FP DPPFVRW+P + + G+VLGGGAICMELLTKQGWSSAYSIES I+QI+ATL 

O Sbjct: 282 SFTFNEKFPCDPPFVRWAPHINQGFVLGGGAICMELLTKQGWSSAYSIESCILQIAATL 341 

ru 

Query: 378 VKGKARVQFGA - NKSQ YSLTRAQQS YKSLVQ I HEKNG 413 
p VKG+AR+ F A + S YS+ RAQQS+KSL QIH K+G 

Ll Sbjct: 342 VKGRARI S FDAKHTSTYSMARAQQS FKSLQQ I HAKSG 378 
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